Sialic acid, electrophoretic mobility and transmembrane potentials of the Amphiuma red cell.
Red cells from the giant salamander Amphiuma means are shown to contain sialic acid. The amount removed by the action of neuraminidase is equal to that released by acid hydrolysis, indicating that all of the sialic acid is present on the outer surface of the plasma membrane. These cells have a negative electrophoretic mobility and 100% enzymatic removal of sialic acid results in a 40% reduction in the mobility, suggesting that either a fraction of the sialic acid carboxyl groups are unavailable to the action of external electric fields, or other negatively charged groups contribute to the surface charge. A further reduction in mobility of normal and sialic acid-free cells is caused by an increased extracellular calcium concentration. The negative groups affected by calcium are most likely to be phosphate groups, since the isoelectric point of the cells is found to lie between the pK values for H2PO-4 groups and the carboxyl groups of sialic acid. Membrane potentials of single cells, from which 80% or more of the total sialic acid had been removed, were identical to those measured in normal cells, confirming that sialic acid plays little, if any, direct role in the maintenance of membrane potentials and ionic permeabilities.